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Dobutamine stress echocardiography has become established 
as a reliable method for the detection of coronary artery 
disease. Previous reports (l-6) on the accuracy of dobutamine 
stress echocardiography have demonstrated a high sensitivity 
for the detection of disease, ranging from 76% (3) to 96% (a), 
whereas the specificity in these series has been lower, ranging 
fmm (3) to 95% (2). In the largest reported series (6), the 
sensitivity and specificity of dobutamine stress echocardiogra- 
phy were %% and 6696, respectively. 
Several factors may contribute to this comparatively 
lower specificity of dobutamine stress echocardiography. 
Most published trials on the accuracy of the technique 
studied patient groups with a high prevalence of coronary 
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artery disease. Further, trials that were retrospectively 
analyzed created a posttest referral bias, in which abnormal 
dobutamine stress echocardiograms were more likely to lead 
to cardiac catheterization and inclusion in a study popula- 
tion than were negative studies. In these respects, each of 
the previous trials may have been influenced to some degree 
by pretest or posttest selection bias (7). After control for 
these factors, there remains a cohort of patients with 
regional wall motion abnormalities on dobutamine stress 
echocardiography who do not have significant coronary 
stenoses on coronary angiography. The source of these false 
positive studies has not been previously defined. Potential 
factors may include inadequate endocardial visualization, 
myocardial ischemia not associated with high-grade coro- 
nary stenoses, or abnormalities of wall motion not associ- 
ated with ischemia. 
This study was undertaken to investigate the underlying 
clkic . . . ..a1 syndromes, echocardiographic characteristics and 
angiographic findings of patients with dobutamine stress 
echocardiograms falsely positive for coronary artery disease. 
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s in any ma,jor c onary artesy 
ient rcccords were subsequently 
tion, coronary artcty l9ypass ~~~~~t~n~ or cutaneous revascu- 
been previously described (6). In br ine echocardio- 
graphic imaging was performed for assessment of regional left 
ventricular wall motion using parasternal long- short-axis 
and apical four- and two-chamber views. butamine 
(Qobutrex, Eli Lilly) was infused in a I-mg/ml solution in four 
3-min stages of 5, IO, 20 and 30 /&kg body weight per min. 
Atropine was not used in any patient. Ec~~ocardiog~~ph~c 
imaging was repeated at the end of each stage, and all images 
were recorded on standard VHS videotape. In addition, im- 
ages were digitized at rest, 5FgIkg per min infusion, peak 
infusion and 5 min after termination of infusion and were 
analyzed off-line in a quad-screen formaF. Dobutamine stress 
echocardiography was conducted in accordance with standard 
guidelines for clinical research, with approval of the Institu- 
tional Review d at the University of Michigan. 
Analysis o utamine stress ec~oc~~~iog~~~s. Dobut- 
amine stress echocardiograms were interpreted prospectively 
at the time of their performance by highly trained observers 
skilled in stress echocardiographic analysis. Each interpreter 
had undergone extensive training in such analysis and had 
interpreted at least 200 stress echocardiograms under supervi- 
sion before the time period involved in this stndy. At the time 
of analysis, interpreters had no access to clinical information or 
coronary anatomy if cardiac catheterization had been previ- 
ously performed. Results of dobutamine stress echocardiogra- 
phy were considered to be positive for ischemia if there was a 
new wall motion abnormality with stress or if an existing wall 
motion abnormality increased in extent or severity. Results 
were considered to be positive for coronary artery disease if 
there was regional left ventricular dysfunction at rest or 
evidence of ischemia inducible with stress. In the setting of 
underlying cardiomyopathy, coronary artery disease was 
judged to be present if there was left ventricular scar or 
aneurysm or if there was regional deterioration in functional 
myocardium with stress. 
egional wall motion scori as performed using a t6_ 
gment model (1,6). Circu rewtiaMy, the basal and 
idtbirds of the left ventricle w 
septal, anterior, lateral, ~~fe~oposFerior 
lateral, inferior and 
skinetic and assigned 
numeric values of I,& 3 or 4, respectively. A wall 
index was derived by dividing the sum of the 
scored begmellts by the number of segments visual 
normal muscle was iated as 100 times the ratio of the 
number of segments normal function divided by the total 
num89er of segment alized. If quantitative wall motion 
scoring was not performed at the time of stress ecbocardio- 
graphic analysis. then it was pcrformrd hy a study investigator 
idtcr W&W cd the stress echoca~diogram on videotape. 
As previously described (o,ti), tbc left ventricle was divided 
into iWcrior and posterior circulations, The anterior circula- 
tion, subtcndcd t9y the Jcft anterior descending coronary artery, 
comprises the anterior Wall, anterior septum, mid- and apical 
~19fcroscptum and apical segments of the inferior r,nd lateral 
walh. The posterior circulation, subtended by the left circum- 
ex and right coronary arteries, comprises the remaining 
myoeardial segments. 
by. All patients underwent clinically 
indicated cardiac catheterization with coronary angiography 
within 6 weeks of dobutaminc stress echocardiography. Multi- 
ple views were obtained to show lesions in orthogonal projec- 
tions and to avoid vessel overlap. All angiograpbic studies were 
interpreted l9y highly trained observers at the time of the 
procedure, and visual estimates of maximal percent lumen 
stenosis for each major artcry were recorded and entered into 
an angiographic data base. A threshold of ~50% lumen 
stenosis was used to define significant disease. Subsequently, 
all angiographic films were retrospectively reviewed by a highly 
trained observer who had no knowledge of either the original 
angiographic report or the results of dobutamine stress echo- 
cardiography. All lesions visually assessed as ~30% diameter 
stenosis were measured with digital calipers at end-diastole in 
the single tightest angiographic projection, as previously de- 
scribed (9). 
Statistical analysis. All data are reported as mean value + 
1 SD. Gender distribution was compared between groups using 
a chi-square test; age and number of coronary risk factors were 
compared between groups using an unpaired t test. A chi- 
square test or a Fisher exact test was used to compare the 
incidence of hypertension and left ventricular hypertrophy 
between groups. Comparisons of wall motion score and per- 
cent normal muscle between rest and stress were made with a 
paired I test. The severity of coronary artery disease in percent 
diameter stenosis between groups was compared using an 
unpsired f test, and the incidence of coronary artery disease 
greater than a threshold value of 40% maximal lmm dbm- 
ter stenosis between groups was made using a Fisher exact test. 
Differences were considered significant at p < 0.05 (two- 
sided). 
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Results 
Patients and demographics. A total of 1,595 dobutamine 
stress e&cardiograms were performed between January 1. 
1990 and September 30,1992. Of these, 342 were performed in 
332 patients within 6 weeks of coronary angiography. Patients 
undergoing paired dobutamine stress echocardiography and 
coronary angiography included 208 men (61%) and 134 
women (39%), with an age range of 22 to 85 years (mean t SD 
5g.3 f 13.1). Data base eompaf;son identified 49 patients with 
dobutamine stress echocardiograms positive for coronary ar- 
tery disc&se and cS(F% lumen diameter stenosis in all arteries 
by coronary angiagraphy. Review of patient records identified 
lO of these patients as having a history of documented 
myocurdial infarction (n = 6) or having bad coronary inter- 
vention hetwecn the time of the stress echocardiogram and the 
coronoty an&gram (n = 4). There were, therefore, 39 pa- 
tients identified with no previous history of myocardial infarc- 
tion or coronary revascularization who had dobutaminc stress 
echocardiograms indicative of coronary artery discasc and 
<SO% maximal lumen stenoses in all arteries on coronary 
angiography. 
These 39 patients comprised 11 men (28%) and 28 women 
{72%), This predominance of female patients represented a 
statistically significant difference in comparison with the cohort 
of all patients undergoing coronary angiography within 6 weeks 
of dobutamine stre.ss echocardiography (p < O&H). Thr: mean 
age of these paGents (62.8 f 11.4 years [range 36 to 821) was 
4.5 years greater than that of the entire group of patients 
undergoing catheterization (p = 0.02). Risk factors for coro- 
nary artery disease were present in 34 of 36 patients for whom 
this information was available. Fifteen patients had one risk 
factor for coronary artery disease, whereas I2 bad two, 5 had 
three, 1 had four, and 1 had live risk factors. Risk factors 
ineluded hypertension in 2S patients, tobacco use in 18, family 
history of premature coronary artery disease in 8, hypcrcho- 
lestcrdemiit in 7 and diabetes in 5. Indications for performing 
~butamine stress eehocardiography included evaluation of 
chest pain in I4 (36%), preoperative risk assessment in 
) and evaluation of typical anginal chest pain in 6 
(15%) Of exertional dyspnea in 5 f 13%), of congestive heart 
failure in 2 (5%) and of new left bundle branch block in 1 
(3’%). Test indications were unknown in three patients (8%). 
Women and men with false positive study results were 
similar in age (64.0 It 11.7 vs. 59.7 t 10.5 years, p = 0.28) and 
had a similar number of risk factors for coronary artery disease 
(1.8 L l.OVS 1.5 9 1.1, p = 0.40). The incidence of hypertension 
was higher among women (21]75%~] of 28) than men (4 [36%] 
of it, p = 0.03). although the incidence of echocardiographi- 
c@ detected left ventricular hypertrophy was comparable (5 
]I&%] of 28 vs. 3 [27%] of 11, p = 0.66). No patient had 
echocardiogmphically detected mitral valve prolapse. 
WaR m~tioa at rest. Seventeen (43.6%) of 39 patients had 
abnormal wall motion on rest echocardiography. The inci- 
dence of hypertension (11 [65%J of 17) and left ventricular 
hvpertmphy (2 [la%] of 17) among patients with wall motion 
abnormalities at rest was not different from the incidence in 
those without these abnormalities (14 [64%] of 22, p = 0.94 
and 6 [27%] of 22, p = 0.43, respectively). 
Seven of 17 patients with abnormal wall motion at rest 
(41%, [18% of the total study group]) had diffuse abnormali- 
ties with global left ventricular dysfunction. Each of these 
seven patients had clinical evidence of cardiomyopathy and 
congestive heart failure. Two had regions of apical scar or 
aneurysm on ech~ar~iogra~by. The ech~ardiogra~bic diag 
nosis of coronary artery disease in these seven patients with 
cardiomyopathy was based on regional worsening of function 
with d~~b~t~~rn~n~ i~f~~si~~~ c~~i~atiblc with ~scbe~i~~ in six 
patients, and on what was considered ts be ische~~~ic cardio- 
myopathy without inducible ischemia in one 
The remaining IO paticnts (59% ]26% of the total stu 
group]) with abnormal wail motion at rust had a discrctc 
abnormality involving one or two myo~~rdi~l scgmcnts in the 
distribution of a single c~~r~~na~ artcry, and preserved ovcrrtll 
Icft ventricular systolic function, Nine of 10 regions exhibited 
only segmental hy~kincsi~~, with H single akinctic serpent 
located at the base of the inferior wall in one patient. Wall 
motion abnormalities at rest were confined to the proximal 
inferior wall, the proximal inferoposterior wall and the apical 
septum in three patients each. Tbe only abnl~rlna~ity at resk 
located outside the apex or the proximal inferior or infcropos- 
tcrior walls was a region of antcroseptal hypokil~csia seen in a 
patient with left bundle branch bh~k. 
obut~~~~e stress ech~~~~~iog~~~h~. On do utamine 
stress testing, 3 (8%) of 39 patients had symptoms of chest 
pressure, throat tightness or nausea that could have repre- 
sentcd ischemia. The electrocardiographic (ECG) response 
was normal in 22 (56%). nondiagnostic in 13 (33%) and 
compatible with ischemia in four (IO%). 
Among the 32 patients without diffuse abnormalities on rest 
echocardiography, all had inducible wall motion abnormalities 
compatible with inducible ischcmia. Nineteen patients (59%) 
had akinetic regions at peak stress, whereas 13 (41%) had only 
segmental hypokinesia. Nine of the 10 regional abnormalities 
on baseline echocardiography increased in severity or extent. 
One region of apical hypokinesia showed improvement with 
dobutamine. Five patients (16%) had two regional wall motion 
abnormalities at peak stress. There wer. therefore a total of 36 
regional abnormalities compatible with &hernia among the 32 
patients and a total of 37 regions predictive of coronary artery 
disease by wall motion abnormality either at rest or with stress. 
The location of regional abnormalities predictive of coronary 
artery disease is summarized in Table I. Posterior circulation 
abnormalities included 15 regions confined to basal segments. 
The remaining posterior circulation abnormalities involved 
basal and midsegments of the inferior (n = 2), inferoposterior 
(n = 2) or lateral (n = 1) walls, or combinations of these areas 
(n = 3). Of 14 wall motion abnormalities in the anterior 
circulation, 9 (64%) were confined to apical segments, and 5 
(36%) involved proximal or midventricular segments. All 
apical abnormalities involved two or fewer segments. 
Among the seven patients with cardiomyopathy, one had 
110 KgiOllill ~v~~rse~~i~g of function with stress, and six bad 
discrete regions of worscncd funct~~~il compatible with iscb- 
cmia. Thcsc regions involved the inferior Wihll in four patients 
and the ;W.Z~kW :dl ;IIld SCptU~ll in 0116 phmt Ci\Ch. Ill tllcse 
patients, idl regions c~)~~~p~ltilllc With iSchemia involved ilt Il.?ilSt 
tW0 my(~ciirdii~~ SegmcMS. 
Wdl motion SCOI’C iUld dfXk%lSL! ill pcrcc~H ~~~i3llill llUSClC with 
stress. The same changes were not seen in patients with 
c~~rdi~)my~~pathy. 111 these PiltieMS, there Was a trend tOWilld 
with stress (p = 0.38 INS]). 
tion. Thcrc wcrc 43 regions 
predictive of coronary artcly disease among the 39 piltielltS. 
iacluding 6 regions i~mO!l~ tk 7 patients with illId 37 regions 
among tbc 32 patients without cardiomyopathy. !ndcpcndcnt 
review of coronary angiograms with the use of electronic 
digital calipers disclosed coronary stenoses >4W maximal 
lumen diametrr in I4 (36%) of 39 patients, including 1 patient 
with an -70%. oslial left anterior Lsccnding coronary artery 
lesion that was not described on the original imgi(~graphic 
rcvicw. In I 1 paticnls, 12 cchocardiographic wall motion 
abnormalities correlated in distribution with these diseased 
arteries, potentially accounting for 28% of the 43 echocardio- 
graphic wall motion abnormalities predictive of coronary ar- 
tery disease. Four of these patients had underlying cardio- 
myopathy, and seven had preserved left ventricular systolic 
function. Excluding the ostial lesion, the coronary stenoses 
identified ranged from 40.3% to 68.1% (mean 50.8 f 8.6%) 
maximal lumen diameter. The coronary anatomy with accom- 
panying clinical information and echocardiographic findings 
for these patients is summarized in Table 3. Patients with 
intermediate grade coronary stcnoscs accounted for two of 
three Cases in which symptoms during dobutamine stress 
testing WCI’C suggCstivC of iscbcmia, although ECG analysis Was 
normal or nondiagnostic in all. 
Qf I6 imtWior circulation wall motion abnormalities on 
~~~~l~~~ti~~~~i~~c stress cchoCiIrdiogri~}~hy, 6 (33%) were associated 
with II Icft anterior dcsccnding coronary artery stenosis >4()r-/ 
antI 6 (225 ) of 27 postsrior circulation abnormalities were 
XGOCi~~tCd with left circumllcx or right COrOlli~~ artery stenosis. 
Althongh the incidcncc of intcrmcdiatc pradc coronary stcno- 
scs did not dill‘cr significantly between anterior and posterior 
ati will; motion ilhllor~llahtieS (p = &31), the incideilce 
igniticantly less among wall mcltion abnormalities con- 
fined to the basal segments of the posterior circulation. These 
abnormalities. accounting for IS (56%) of 27 posterior circu- 
lation wall molion abnormalitie:, had an associated coronary 
stenosis in only one case (7%). In comparison, I 1 (30%) of 28 
wall motion abnormalities in any other location had an asso- 
ciated coronary stenosis of at lcast intermediate grade (p = 
0.03). The mean percent lumen diameter stenosis associated 
with wall motion abnormalities confined to the basal posterior 
circulation was 14.4 t- 17.4% using digital calipers, compared 
with 2X.9 t 26.7% in any other distribution (p = 0.04). 
342 dobutamine stress echocardiograms performed within 
6 weeks of coronary angiography, 39 (11.4%) were identified 
that showed regional wall motion abnormdlities suggestive of 
coronary artery disease, although no significant disease was 
identified by visual interpretation of the coronary angiograms. 
Marc than 70% of the patients with false positive dobutaminc 
stress echocardiograms were women, with an incidence of false 
positive studies of 20.9% (28 of 134) for women and 5.3% (11 
of 208) for men. Concomitant cardiac abnormalities, such as 
Table 2. Wall Motion Scores and Percent Normal Muscle at Rest and at Peak Stress for All 39 Patients __~ 
Wall Motion Score Pcrccnt Normal Muscle 
Patients No. Rcsl Stress A Rest Sl n’ss A 
Total group 30 I.21 ?: (I.42 I.36 t- 0.44 O.lfl 5 0.2l’k x4 + 32% 17 ir 27% - 7 c l7?{ * 
No cardiomyopathy 32 1.03 I! O.U.5 I.21 -c 0.13 O.IH + o.II:l: 07 + W ho t [I’/;/;. - / 1 5 #‘*I* 
Cardiomyopathy 7 2.01 % 0.43 2.05 2 0.6h 0.04 t- 0.4ot 21 -‘- 30%’ 33 + 39% II c 32’iit 
*p ‘_ 0.005. tp = NS. Data presented are mciln value 2 SD or number of patients. Patients with cardiamyopathy did not have dctcriorkon in overall tCf1 ventricular 
function with stress and demonstrated a trend toward a greater percent of normally functroning myocardium with stress. A = change from baselin:. 
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T&e 3. Clinical, Echocardiographic and Angiographic Features of I I Patients With Regional Wail Motion Abnormalities and Coronary 
!jtenow of at Least Intermediate Grade 
Echocardiographic Wall Motion 
Cardiac Risk Factors 
Ahnormality 
Coronary Anatomy on 
Age (yr)/Gender (no.) Indication Location 
Anterior Circulation 
Segments (no.) Angiography 
70/F 
ti!M 
97/F 
79/F 
71/F 
M/F 
Angina hnterior 2 > 70 ostial LAD 
Angina Anterior, lateral, 5 hY. I SA LAD, 60 Y-6 . . I 
apex Diilg, 10. IC; LCX 
Preop Distal lateral 2 57.6% OM 
Preop Apex 2 45.8% LAD 
DOE ApCX I WTi Lim 
DOE Septum j U3C;. LAD 
Posterior Circulation 
42/M NA NA Inferior 2 56 V; RCA . . 
47/M 4 Angina Inferior 3 5-1.J“i RCA 
bW 3 Preop lnferoposterior I 5 I ..Xi RCA 
h41M Nh Atyp CP Inferoposrerior 2 5 I ..I”; RCA 
9.111: 1 I\typ CP Inferior 3 .V).Y’i RCA 
ti/M I Angina Inferior 3 Jl.15 RCA 
Other than one patient found to have an ostial left anterior descending coronary arteg (LAD) lesion, patients had strnoscs of intermediate grade on quantitation 
with digital calipers. Atyp CP = atypical chest pain; Diag = first diagonal branch of left anterior descending coronary artcy: DOE = dyspnea on exertion: F = female: 
LCx = left circumflex coronary artery; M = male; N,\ = not available: OM = lirst obtuse marginal branch of the left circumRes coronaq urtev; Preop = preoperative 
risk awssmenl; RCA = right coronary artery. 
left ventricular hypertrophy or mitral valve prolapse, did not 
account for the observed incidence of false positive stud& in 
women, Although patient age and number of risk factors for 
coronary artery disease among women with false positive 
studies were comparable to those of men, a relatively lower 
incidence of coronary disease among women may account for 
this discrepancy. 
!Location of wall motion abaormalities. Regional abnor- 
malities in left ventricular wall motion at rest were prcscnt 
among 10 of 32 patients without cardiomyopathy. One patient 
with left bundle branch block had antcrosepta! hypokincsia, 
and the remaining nine abnormalities involved segments in the 
proximal inferior or inferoposterior walls or the apex. None of 
these patients had a clinical history of myocardial infarction, 
and wall motion was normal in all eight of those who under- 
went left ventriculography at cardiac catheterization. Thus, 
these regions of perceived abnormal wall motion on echocar- 
diogmphy appear to represent artifact. The anteroseptal wall 
motion abnormality is presumably related to the pamdoxic 
septal motion associated with the accompanying conduction 
disturbance. The perceived abnormalities in the inferior wall, 
inferoposterior wall and apex are most likely related to poor 
cndocardial visualization in these regions or could represent 
regions where relatively thinner myucardium is perceived as 
hypokinetic. 
Stress-induced abnormalities in left ventricular wail motion 
were present in 38 of 39 patients with false positive dobut- 
amine stress echocardiograms. Eight (20.5%) of 39 patients 
had a single wall motion abnormality comprising a single 
segment in the posterior circulation, and 12 (30.8%) had a 
single abnormality confined to basal segments of the posterior 
circulation. Although it is beyond the scope of this study to 
determine the cffcct on tc-! sensitivity, limiting the diagnosis of 
coronary urtcry discass in the posterior circulation to abnor- 
malities involving at least hvo myocardial segments or to those 
that involve more than only basal segments would have de- 
creased the incidence of fake positive tests in this study from 
39 (11.4%) of 342 studies to 31 (9.1%) or 27 (7.9%) of 342 
studies, respectively. 
Quantitative cormary angiogrsphy. Independent review 
of coronary angiograms using digital calipers for quantitation 
of disease revealed stenoses ~40% maximal lumen diameter in 
14 patients (36%), with stcnoses >50% diameter in seven 
arteries. Twelve regional wall motion abnormalities on dobut- 
amine stress echocardiography corresponded anatomically 
with the location of the diseased arteries. It has been previ- 
ously shown (10) that angiographic estimates of stenosis 
severity for some arteries with apparently mild disease may not 
adequately reflect true lumen narrowing and compromise in 
coronary flow. Therefore, it seems at least plausible that some 
stenoses of intermediate grade might be functionally signifi- 
cant on maximal stress testing with dobutamine. In this study, 
2X% of wall motion abnormalities predictive of coronary artery 
disease on echocardiography were associated with coronary 
stenoses 240% lumen diameter. Such stenoses were associ- 
ated with wail motion abnormalities involving the anterior and 
the posterior myocardial circulations. However. wall motion 
abnormalities confined to basal segments of the posterior 
circulation, accounting for 41% of all wall motion abnormali- 
ties in patients without cardiomyopathy, were statistically less 
likely to be associated with ~~te~rn~~~~te grade coronary stc- 
moses. 
ization or to “n 
fined to basal segments of the posterior circulation and were 
not associated with even mild coronary artery disease. The 
inferior, inferoposterior and lateral walls are snatomically the 
most distant f the anterior transducer positions utilized in 
~~~~~~~~~0~~~~~~ ~c~~r~~i(~g~~~~~~y. As such, they arc subject to 
echo dropout and incn 
alization. Techniquss mdcr &vdoprWnt that my allow 
roved ~udo~~~r~ial vis~~~~~i~~~ti~~~~, such its ths use of 
trailspuhIKNIt~ry i~~ts’WC~lOW ccllcl8anii(l~l’ilplliL LW~Itn’Xit 2gCntS 
(1 I), may result in fcwcr f&c positive studies and wamnt 
ftsrtlacr investigation. Fiuiilly, thh: basal ~~~y~~~~rd~~~~ scgmcarls 
are juxtaposed to the fibrous skclcton of the heart and may he 
tethered by these structures and subjected to mechanical 
constraints in motion that become more apparent during stress 
testing. The basal segments may not thicken to the same extent 
or with the same degree of hyperdynamic motion as other 
segments, and these differences may result in an appearance of 
relative hypnkinesia during maximat stress testing. 
Conrlusions. Fake prrsitivc dohutamine stress cchocardio- 
graphic findings, defined as wall motion abnormalities prcdic- 
tivc of coronary artcry disease with <ftW lumen stenosis on 
visual intcrprctntion of coronary angiograms, occurred in 39 
(I I ,4%) cd 342 studies pcrfclrmcd over ii 35month puiod. The 
incidcncc was statistically higher ;ma(>ng women. Wall motion 
abnormalities tended to hc small, with mUill wall motion score 
and percent normal muscle at peak stress of 1.21% and 86%, 
respcctivcly, among patients without coexistent cardiomyopa- 
thy. Twenty-three (62%) of 37 abnormal regions accurrcd in 
the posterior circulation, 65% of which were limited to hasal 
myocardial segments. 
There appear to be three potential sources of false positive 
study results. Some patients had intcrmediatc grade coronary 
stenoses corr&ting anatomically with the location of cchocar- 
diographic wall motion a~~:~~ma~~ties, raising the p&b&y 
that some apparently f pvsitive test mdts Wehe mediated 
motion, such as tethering 
n this study, limiting the diagnosis sf coronary artery 
disease in the posterior circulation to wall motion abnormali- 
ties that involve at least two ocardial segments 01’ to those 
that involve more than only basal segments would have de- 
creased the incidence of false positive study results by 20.5% 
and X0%, respectively. The effect of these criteria on test 
sensitivity and accuracy warrants further investigation. 
Sil~Villlil SG, SC&ll IX, liyOl1 T, tt 4. ECllocnrdiographic dctrctiun Uf 
CObWKW~ xlery diWilSl! during dohut;uiiinr: infusion. CirSUtiltiOll 1YY I;tU: 
IflUS-t4. 
e’ibht’n JL, Grccnc TO. Ottcnwclter J, Uintinhaunr SZ, Witchlort SE;, Kim 
CS. Duhntaminc di& I cchor;ndiography for dctccting coronary arieq 
diszlse. Am J Cardbt lYY1:6~7:l?t l-8. 
Martin TW, Scaworth JE Johns JP, Pupa LE, Condos WR. Comparison of 
adenosinc. dipyridarnotc, and dohutaminc in stress cchocardiography. Ann 
Bntrrn Med 1992;116:140-h. 
Maxika PK, N;ldazdin A. Oakley CM. Dohutamine stress echocardiography 
for detectinn ;Ind asscsyment of coronary artery disease. J Am Cull Cardiul 
tYY2:19:121).7-11. 
Scg;u DS. Brown SE, Suwada SG Ryan T, Fcigcnbaum H. Dubutaminc 
hlrcss rctlo~ardiography: correlation with coronary t&n scvcrity ;LS delcr- 
mined hy yuan~itativc angiugrrqlhy. J Am Coil Cardiol lY92;IY:t 197-202. 
Marcovitz PA, Armstrong WF. Accuracy of dahulaminc stress cchucardiog- 
raphy in dclecling coronary ;trIcv discasc. Am J Cardiot lYYZ;hY:l2h9-73. 
Bach DS, Hcpncr A, Marco& PA, Armstrong WF. Dohutaminc stress 
cclloc;lrdi~,praphy: prcv;ltt!ncc of it nuiiischcmic rcsponsc in il tow-risk 
population. Am Hcarl J lYY3;13S: 1257-hl. 
Armstrong WF. UDonncll J. Ryan T, Fuigcnh;~um H. EtTcccl of prior 
lll~rK;~Ntiiil hhrclicm ;tnd cxtcnt ;md location trf coronaq artery dihrasc On 
i~ccnr;lcy of cxcrcisc cctlocardillgr;lphy. J Am Coil Cardiol 1087; I1153 I- ti. 
Scobt;,,nko DP. Brown BG. Mitlen S, et al. A new clsclronic caliper for 
mcasnrcmcnt c~f coronary ar&riat slenosis: comparison with visual sstimatcs 
and ctmlpntcr-as&cd mcasurcmcnts. Am J Cardiot 19&!53:689-9.7. 
Porter TR, Scars T, Xie F, ct al. Intravascular ultrasound study of angiu- 
grilphic# mildly discascrd coronary arteries. J Am COII Cardiot 1993;22: 
IKSX-OS. 
Krause U, Chririf J, Hanty DE, et al. Opacificatiun and border delineation 
improvement in patients Nith suboptimal cndocardiat border definition in 
routine L’cIl(icilrdi(l~r3plly: results of the Phase III Alhtmcx muhicenUx Iriat. 
J Am Coil C’ardiol tYY3;22: 14Y4-51111. 
